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ABSTRACT 

Described are science cognitive and activity 
preferences of a sample of secondary students in Georgetown, Malaysia 
whose perceptions of instructional practices in science were 
considered. Three instrucaents were used to collect data. The analysis 
considers the mean scores and F-test results for a Science Cognitive 
Preference Inventory, an Activity Preference Inventory, and a Science 
Activity Occurrence Checklist- The results are generalized to the 
remainder cf i^rban Malaysia. (SA) 
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Introduction 



Improvement, future planning, and organization of science i^^'^^^' \^(\ 



should take into consideration a number of student, teacher, and r \[}(<^ 
variables (1). 

This study examines some of these variables in order to pro^^^^""^ ^ \j0f^ 
to the following questions: 

K What are student cognitive preferences for,.learning sci^/^^'^? 

2. What are student activity preferences for doing science^ 

-A 

3, What are the present classroom practices with respect ^'^^ ^ 
instruction? 

//% 

Answers to questions 1 and 2 provide information for State \)p \ii 

i(/K 

Education, curriculum planners, school administrators, and scien^/ '^^ ^\(^' 
for future planning and designing of student learning experience^ ^'^^^^ \^\^ 
to take into account student cognitive and activity preferences. ft'V ^ to 
question 3^ ^ \b^''^'"'^>' 

^ with information about student cognitive and activity preferences/'^'' \^5'^t 
in the identification of present classroom practices. 



^■^t, i= b,,^^ ^/ ^^^^^^^ ^^^^ 



% i.d.pend^'^ V^^iabi^^ ,^ ^^^^^ ^^^^^ 

''*n,ty V™ P^^^'°'^' Wee. 

the \o« of Government 

t^'^ ^^hoo,/ (/ \y»' . t-" '-^^ majority of 

SaP,,^.^^ ,nd Hig, ^^^^^^ s,^^^,^ 

'"'^.^.n^ '^^^ ,„ oi e<,-val.n.e with 

(b) K ^nd Gir^u 

(c) K , classes ^,J^ 

tot.^ ^^,,-«y-f1,, cl/»<^^'V» c»^t^'"''^"' students wt.0 «er. 

«P^H,„f easn, ,^^^^,1,^^^ ,„gliM i" th, ^^^^ i„st.,„,„t.. 



these classes were supplied by the Department of Education. Each class 
was homogeneous with respect to achievement level. 

Student ages were 14+, 15+, and 16+ for 3rd, 4th, and 5th forms respec- 
tively. A total of 2187 students were tested, although all students did not 
participate in all testing. (See Table 1.) 

Insert Table 1 here 

2. Assumptions . This study involves the following assumptions: 

(a) The measures used are valid indicators of student preference 
orderings. 

The assignment of items to one of the four cognitive areas was 
determined by eight expert judges, and only items achieving at 
least 90% agreement v/ere included, (See Appendix . ) 

(b) The sample is representative of all English-speaking students in 
Penang (Georgetown) with respect to all relevant variables. (By 
definition, a relevant variable is one which affects the preference 
ordering of students.) 

It is known that the sample is biased (see Design of the Study - 1. 
The Exper jnien^t al Sample ) with regard to achievement level, but 
results Show that th-'s variable has little effect on preference 
oj^derings (see Summary and Conclusions) . Achievement, then, is an 
irrelevant variable. Furthermore, variables which are highly cor- 
related With achievement level may also be irrelevant, and have, there- 
fore, been ignored. Such variables include intelligence, socio- 
economic level, and motivation. 



> 3. The Criter ion Measures . Additional validity and reliability statements 
for the following three instruments are included in the Appendix: 

Instrument I 

Science Cognitive Preference Inventory (SCPI) . Author: J. Dekkers and P. 
Tamir (4). A 30-item cognitive preference test which is designed to 
assess the relative preferences, towards the following four areas, of 
students who encounter scientific information on familiar topics: recall 
of facts (R), principles and explanations (P), critical questioning and 
demand for more information (Q), and practical application (A). There 
are no right or wrong answers; the answers merely show student preferen- 
ces. A sample question from the instrument is as follows: 

"The actual percentage of water vapor in air is called the 
relative humidity. 

a. The maximum amount of water vapor in one cubic meter (1 m^) 
of air at BCC is 30 grams. 

b. One hundred percent (100%) is the maximum amount of 
water vapor that can be in the air, 

c. Does the number of people in a room affect the humidity 
of the air? 

d. Some plants do not grow very well in an environment with a 
humidity of less than 50% and, therefore, are not usually 
commercially growr. in such conditions." 

Cognitive preference tests have been utilized in a number of studies 
(5) and their construct validity has been established by numerous re- 
searchers (6 - 10). A recent study (10)^ that considered the above four 
cognitive modes^ concluded that there is a direct relationship between 
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Student cognitive /preferences, that is, mode of learning^and the nature 

of the biology curriculum. Mo studies exist that have focused on 

science at the lower seconjdary level for the purpose of eliciting the 
above-mentioned relationships. 

A| test-retest reliability of the SCPI instrument used Australian 
grade 8 (13 years) high school students (N = 59; 33 males, 26 females) and 
gave the following results: 

(recall) ^r=0.81; (principles) ^"=0-65 

(questioning)r= 0.84; (appl ication) = 0.79 

Instrument II 

Activity Preference in Science (APIS ), Author: J. Dekkers et al (4). 
A 30-item preference test which is designed to assess the relative 
preference of students in a problem situation in science. It is de- 
signed to exemplify five ways of getting infoirmation to solve a. problem. 
These ways are: laboratory (L), field-v/ork (FW), reading (R), discussion 
(D), and individual projects (P). In addition to the overall preference 
pattern, separate subscores are available for physical and biological 
science. There are no right or wrong answers; the answers merely show 
student preferences. 

A sample question from the instrument is as follows: 

"Changes in heat cause building materials to expand and contract. 
Activities available for investigation are: 

(a) Do an inspectio^^^f a number of steel and concrete constructions 
such as bridgeSj/multi-story buildings^ to locate expansion loops, 
gaps^and other kinds of expansion devices. 

(b) Heat and cool a number of building materials in the laboratory to 
find out how much they expand and contract. 
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(c) Read about the expansion and contraction of different building 
materials." 

t. 

A recent study on student preferences for the above activities showed 
that students have definite activity preferences for doing science (11). 

The information provided by this instrument can be used to decide the 
adequacy of the range of science activities provided by the science 
program in question. A measure of the present range and extent of these 
activities is, in part, provided by Instrument III (below), 

A test-retest reliability carried out with the same sample as used 
for Instrument I gave the following results: 

(laboratory) r = 0.85; (discussion) = 0,72 

(field work) r = 0.69-, 
(project) ir = 0.62 

Instrument III 



Science Activity Checklist (SAC ), Author: J. Dekkers et a1 (4). 
A 57-item questionnaire designed to assess the extent to which parti- 
cular student and teacher science activities occur in science instruc- 
tion. SAC is an extensively modified version of a 48-.item agree-disagree 
questionnaire developed by Kochendorfer (12) and modified by FAST (4) to 
differentiate between traditional textbook-oriented teaching, and inquiry, 
laboratory-oriented teaching.* SAC is at present used by the FAST evalua- 
tion project. 

In this instrument, students respond to items relating to particular 
student and science teacher activities on a 5-point temporal scale (almost 
alv/ays, most of the time, often, some of the time, very seldom). 

Scientific inquiry is defined as a systematic approach for seekinq infor- 
mation, including the use of observation, experimentation, questioning, and 
the use of literature. 
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Sample questions from the instrument are as follows: 
Category 1 - Laboratory Activities : "We discuss results from 

experiments, after each investigation." 
Category 2 - Assessment and Evaluation in Science : "My science 

teacher tells. me about my progress in science." 
Category 3 - Non Laboratory Activities : "We have class discussion 

about kinds of evidence that support our conclusions." 
Category 4 - Scientific Inquiry : "Our investigations in science are 

very similar to investigations done by scientists." 
Category 5 - Teacher Activities and Role : "Our teacher asks us 

questions that help us find answers about things that 

puzzle us in our laboratory investigations," 

Information obtained by this instrument provides immediate feed- • 
back as to how students perceive the extent and frequency of occurrence 
of a number of classroom practices. It thus serves to indicate the 
degree of agreement between science teaching practices and the objec- 
tives of science education. 

An overall test-retest reliability carried out with Australian 
high school students (N = 41; all females) gave an T = 0.65. 

The Penang data supplied overall Cronbach alpha values (Forms 3-5) 
of 0.84 to 0.89. 

Students were tested in their ov/n classroom or in a school hall. 
Instructions were given in English by their science teachers from a 
standard format. No more than one instrument was administered in any 
one day, and the instruments were all administered to the total sample 
over a period of five weeks. 



Analysis and Discussion 

Instrument I. Science Cognitive Preference Inventory (SCPI ) 



(a) Forms . Mean scores and F-test results for the total sample as well as 
for each Form (3-5) are presented in Tabie 2. 



Insert Table 2 here. 



It should be noted that, in the Student Response Sheet, the most 

preferred cognitive mode is given 1 by the student, the next preferred 
is given 2, the next preferred 3, and the least preferred 4. Thus, high 

preferences are indicated by low means . 

The preferred cognitive modes for the students tested are ordered 
as fcllov/s. These are based on mean scores, which cannot at present be 
compared statistically within forms because of the unknown effects of 
such differences as difficulty levels. 

All Forms : Principles = Recall \ Appl ication NS Questioning 

(Most preferred) ^ (Least preferred) 

Forfn 3 : Recall \ Principles = Application yS Questioning 

(Most / // (Least preferred) 

preferred ) 

Form 4 : Principles \ Recall \ Application Questioning 

(Most ^ ^ ^ (Least preferred) 

preferred) 

Form 5 : Pr^inciples y Recall y Application Questioning 

(Most ^ ^/ (Least preferred) 

preferred) 

The table shows a substantial difference between the high (Questioning ) 
and low (Recall/Principles) mean scores' for each form. That is, there is 
a strong preference for Recall/Principles and a low preference for 
questioning , 
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Analysis of variance was used to test for significant differences between 
pairs of means for each cognitive mode across the three forms. Differences 
are significant across all forms only for Principles . That is, from Form 3 
to Form 5 the preference for the use of Principles becomes increasingly 
favored, presumably showing an increasing desire by students to understand 
rather than merely to absorb factual information. 

Conversely, the, cognitive mode of Application has a decreasing appeal 
from Form 3 to Form 5; this mode, apparently, is not considered important 
for reasons that may be related to the predominantly agricultural economy. 
Yet, when the above; preferences are presented on a subject basis*, a some- 
what different situation is revealed: 



Biology 

All Forms: Recall \ Principles \ Application \ Questioning 

('"•^^^ r ^ / (Least preferred) 



preferred) 



Physical Science 



Form 3: Application^ PrinciplesN Recall \ Questioning 

(Most / / ^ (Least preferred) 

preferred) 

Forms 4/5: Principles \ Application \ Recall y Questioning 

A^ ^ (Least preferred) 

preferred) 

Cognitive preferences are, therefore, to some extent dependent upon 
specific subject areas. The overall cognitive style pattern for the overall 
test and for biology is similar. For physical science, however, 
Appl ication shows a preference shift from 3rd place to lst/2nd place. 
Presumably, the usefuln^ and applicability, in a general, social, and 
scientific context, of scientific information is considered more 



The number of Gt.udcntrj tricing oach subject is not known, 
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important for the; physical sciences than for biology. The order of 
preference across forms for biology is constant; there is one minor 
change. in order for physical science. 

though Questioning shows a significant increase in mean scores 
from Fbrm 3 to Form 5, this mode is, in all cases, av/arded the lowest 
preference. / 

It should be noted that the Science Cognitive Preference Inventory 
scale is relative rather than absolute. For example, the lowest pre- 
ference may not necessarily imply a dislike; the student merely may 
like the others better. Similarly, the highest preference may not mean 
a real liking. 

(b) Achievement . The science cognitive preferences of the three student 

achievement categories, Superior (S), High Average (HA), and Average 

(A), were next examined. The breakdov/n of students by achievement is 
shown in Table 1. 

The order of preference for cognitive modes in the three student 

achievement categories are all very similar to each other and to the 

orders shown in Table 2, namely: 

Principles \ Recall N Application \ Questioning 
(Most / / / (Least 

preferred ) preferred ) 

Table 3, however, shows that there are significant interactions 
between the achievement categories in different forms. 



Insert Table 3 here. 
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The differences, usually, Mere for the following reasons: 

(a) The superior group (S) generally has (i) a lesser pre- 
ference for Recal V than the high-average (HA) or average (A) 
students and ,(ii) a greater preference for Questioning than 
the other tv/o groups. 

(b) The superior group (S) generally, but not as significantly, 
has a lesser preference for Application than, in particular, 
the average (A) group. 

(c) The largest significant differences reflecting the above 
trends occur in Form 5. 



Sex . The breakdovm of students by sex in the Penang sample is shown 
in Table 1 . 

Table 4 presents mean scores and F-tests for males and females 
in all Forms, 

Insert Table 4 here. 



Overall, there is no significant difference in the order of 

preference for cognitive areas across forms and between the sexes. 

I 

With minor differences this order is: 



Principles = Recall 
(Most 

preferred) 



> 



Appl ication 



>Questi 
(Least 



omng 

preferred) 



When all items are considered there are no significant differences 
between male and female preferences in Forms 3 and 4, but in Form 5 
there are significant differences for Recall (preferred more by girls 
than boys) and for Questioning (preferred more by boys than girls). 
Other differences between the sexes can be noted for both biology and 
physical science items. 

One interesting point, however, emerges when the extent of the 
difference between the most preferred and the least preferred cognitive 
mode is compared for the two sexes. See Table 5. 

Table 5. Differences between most preferred and least preferred 
cognitive nodes for males and females. 



Sex 


Form 3 

Ax 


Form 4 

Ax 


Form 5 

Ax 


All Forms 

Ax 


Male 


6.2 


7.0 


6.7 


6.5 


Female 


5.3 


7.8 


8.7 


7.7 



/\ X = difference betv/een mean of most and least 
preferred mode. 



Clearly, the girls shov/ an increasing mean difference between the most 
preferred and the least preferred cognitive areas from Form 3 to Form 5. 
That is, by the time Form 5 is reached, the girls have more firmly es- 
tablished cognitive-sty]? likes and dislikes than boys^and this may well 
be due to earlier maturity. 



Race . The racial breakdown for the Penang sample is shown in Table 1. 
The order of cognitive preference for all items and for all subject areas 
is the same for each of the three racial groups involved, namely, 
Chinese, Malays, and Indians. This order is: 

Principles \ Recall y Application \ Questioning 
(Most / / / (Least preferred) 

preferred) ^ ^ 

An analysis of variance of the mean scores based upon race revealed: 

(a) no significant differences between the races with ^^spect to any of 
the cognitive modes 

(b) no significant interactions betv/een races and other variables. 
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Intercorrelations and Factor Analysis of the Cognitive Preference Scores . 

Table 5 presents the results of intercorrelations of the cognitive 
preference scores. 

Insert Table 6 here. 
This .ab< shows a high negative correlation betv.'een Recall and Questioni ng, 
That is, students with a high preference for Recall have a lev/ preference for 
Questioning . 

A number of principal data component analyses with Varinax rotation were 
performed for the SCPI data. A 3 factor solution v/as accepted for all data as 
providing the most meaningful structure. This v/as based on the criteria that 
all factors accounted for over 80% of the total variance, and accounted for all 
factors with eigen values greater than 1. 

Table 7 presents the results of factor analysis of the cognitive preference 
scores. 

Insert T able 7 here. 

In the analysis for the total test. Factor 1 indicates a high inverse 
relationship between (R) and (Q) scores which is independent of (A) and (P) 
scores. This factor corresponds to the "curiosity scale" found in previous 
studies (9, 10, 13, 14). However, wjilike previous studies (A) and (P) emerged 
as separate factors and may be described as "utilization scales". The total 
scheme may be interpreted as follows: 

Factor 1, the "curiosity scale", indicates that students with a high pre- 
ference for (R) have a lov/ preference for (Q). This factor is rather inde- 
pendent of (P) and (A) as indicated by rather insignificant loadings contri- 
buted by (P) and (A). 

Factors 2 and 3 suggest that both (P) and (A) scores are independent of each 
other. That is, a student's (P) score is not significantly 
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Wlyeacecj a stucjent^s (A) score and vice versa. How^/' > , 
Factor 2, the (P) score is inversely related to the (Q) sq^,^^» o/i 
Factor 3 a similar relationship exists between (A) and (Q) r pf^hef ^ 

by(R). . 

Further insight into the factor structure of v/^'^.^i ^^^t 

afforded by an examination of the factor structures of th^ r "1 

physical science components of the total test. The factor ^ e ''^ ^^^^ 

are very similar to that of the total test. However, ther^~ /^i^^ ^ A^^ 

A \ 

Significant differences. Firstly the variance of Factor 1 f . ^o^/ 5 
higher than for the total test. The reverse applies for y ^.^1 ^ci^" 
This means that the "curiosity scale" for the biology may ^ fiO^^ 

often than for physical science. ^ 

The independent structures for the utilizatl^/^ 
CA) are present in both biology and physical science. 



Factors- 2 and 3 for the total test and for h/'' ^^^^^ ^^^^ 



similar. This is to be expected since both have similar v^/'^^c^ HoK'eV^'^ 

In contrast, the total factor structure of t a physical sq^-^'^^e? ^ji^'^er'^" 
and more complex in light of the rather equitable distribH|.^''^'' y'"'^riC^^ 

across three factors. This reflects stronger interaction "1? ^J' 

on (A) and (P), and by (Q) on (A). As for biology, (Q) i^ ^l/''^''^*^^ 
to (A) and (P). The higher variance of the "A" utilisation ^^^^^ \ C'^^si^^ 

science as compared to (A) in biology suggests a greater c}^/^^ ^» ^ A" 
in physical science that in biology. 



Summary and Conclusions . 

T«\ble 8 summarizes the science ^^^^^^^ V 
ferences of the Penang secondary school sample. 



Insert Table 8 here 
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✓ ''\,c^ ^° '"''^n 0^*^''^ Effected by 

f/'"- '^^.e^^"' f"-"**'"^'^''"'' r^^o" be found 



^,^y.i. ^.^^ respect ^^^^ (\^^^^^^ ..^U^^. ,3^,,^, 



tb» •'""'■"■^ 0. /\,,.« ,0^^^ \, order. 

Bot^ ^,..e ^„/'^/^.t ^^^^ ^^^^^ 

^^ieved in part ,^^^^^,/ ^^i/^l ?'^ce .,,„.„ation.) , 

'^"'^ ^p.ct^- t^^^^ b^^*i-^' '^\,o«h not ,,,.s.ariV 

^^fki-er,^ ^^^,on to p,^^^^ ^^^^^^^ Q^i*^i^> ^„ th. oth,, ,and. 




may be interesting but hardly a profitable way to use class time; it is, 
therefore, consistently least preferred. The shifts in preference from 
Form 3 to Form 5, as well as preferences associated with achievement levels 
are all believed to be in response to examination demands. Most students 
prefer what they are expected to do, and eventually, learn to do what they 
have to do. 

Asian culture reveres the scholar (teacher and text) as the repository of 
"knowledge", and classroom experience in Penang by one of the authors con- 
firms the relative absence of questioning behavior. Students generally 
hesitate to question the teacher or text in case this is seen as a challenge 
to "authority, knowledge, or status. 

These results can be used to support two different views ^ One is to 
see an ordering preference for Recall and Principles as reflecting appro- 
priate preparation for examinations that emphasize these cognitive preference 
areas. The other view is to see a low preference for Questioning as evidence 
of instruction that does not emphasize inquiry. 

Are other preferences possible? Different orders have already been noted 
for the analysis by subjects (Biology and Physical Science - see Forms). An 
even more striking example is reported by one of the authors from Queensland, 
Australia, where Questioning is mst preferred (15). This order, both overall 
and for separate Forms, is c;:i follov/s: 

Questioning \ Recall \ Principles = Application 
(Most / / (Least preferred) 

preferred) 
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One v/onders whether, if a different cognitive preference order v/ere 
felt desirable - for example, one emphasizing Questioning as part of an 
inquiry-type science curriculum - this could be brought about by changing 

i 

the examination emphasis and hence, classroom teaching procedures. How- 

i ^ 

ever, no comparison with the Penang study is at present possible because of 
lack of knowledge concerning the relative importance of the cultural and 
educational variables involved. Further research is needed to assess the 
effect of these factors. 



Instrument II . Activity Preference in Science (APIS) . 

(a) Forms . Mean scores and F-test results for Forms 3-5 are presented in 
Table 9. 
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Insert Table 9 here. 



In the Student Response sheet, the most preferred activity is given 1 
by the student, the next preferred 2, and the least preferred 3. As with 
Instrument I, high preferences are indicated by low means . It should be 
noted that both the Science Cognitive Preference Inventory and the 
Activity Preference in Science scales are relative rather than absolute. 
For example, the lowest preference may not necessarily Imply a dislike; 
the student may merely like the others better. Similarly, the highest 
preference may not mean a real liking. 

Based on mean scores, the preferred activity areas are: 



Overall : 
(All items, 
all forms) 



Form 3: 



Field y Laboratory ^ Projects = Reading ^Discussion 
(Most ^ (Least 

preferred) preferred) 

Field ^ Laboratory \ Projects y Reading ^ Discussion 
(Most ^ (Least 

preferred) preferred) 



Form 4: 



Form 5: 



Field y Laboratory y Projects ^ Reading ^ Discussion 
(Most (Least 
preferred) preferred) 

Field ^ Reading Laboratory ^ Projects ^ Discussion 
(Most ^ (Least 
preferred ) preferred ) 



The Table shows a substantial difference between the high ( Field ) and 
lov/ ( Discussion ) mean scores for each form. That is, there is a strong 
preference for Field and a weak preference for Discussion . These results 
tend to support the findings from the Science Cognitive Preference Inventory 
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(see Instrument I) where Questioning rated a consistent "Least preferred". 

Analysis of variance was used to test for significant differences 
between pairs of means for each activity area across the three forms. 
Significant differences occur only between Forms 3 and 5; this is due to 
the'change in preference for Laboratory and Reading . Why should the 
Laboratory become a less preferred activity (although not statistically 
significantly so) and Reading a significantly more preferred activity as 
the scores are examined in sequence from Forms 3 to 5? Presumably because 
Reading about science results in examination success while the laboratory 
does not. A probable contributing factor is that the Lower Certificate 
of Education examination at the end of the 3rd Form year eliminates many 
of those who dislike reading; those who remain are made up of a large 
number of sti!dents whose preference for reading - real or forced - must 
be moderate to high. 

Discussion is unequivocably the least preferred activity mode in all 
instances. This is presumably a cultural attribute as Discussion in Asian 
classrooms (and also in Questioning - see Instrument I) is liable to be 
viewed as being synonymous with doubting, challenging, and/or questioning 
the teacher rather than (as it should be) doubting, challenging and/or 

questioning data and conclusions. 

Table 9 also presents results on a subject basis.* This shows a some- 
what different order. 

* Number of students taking each subject area not known. 
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' Subjects . 



Biology ; Projects = Reading ^ Laboratory Field ^ Discussion 
Forms 3-5. , (Most (Least 

preferred) preferred) 



c^y^^^^^ ' Field ^ Laboratory Discussion Projects = Reading 



There is little similarity between the order for the overall test and 
for biology except that Discussion is least preferred in both cases. 
There is much more similarity with the physical science order except that 
Discussion now occupies a position of moderate rather than least preference. 
Why biology Projects should be most preferred while physical science 
Projects are least preferred is not clear. Perhaps almost all the Project 
work is done in biology. There is also evidence for a significant increase 
in preference for Reading and for Projects in biology. The higher preference 
for Reading in biology compared with a lov/er preference in physical science 
is, perhaps, self-explanatory. 

Activity preferences, therefore, are to some extent dependent upon 
specific subject areas. An interesting observation is that, on a subject 
basis, Reading and Projects are alv/ays closely associated with one another. 
Perhaps Penang students consider these two activities together because most 
individual Projects may v/ell be reading exercises which are then written up. 
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(b) Achievement . The science activity preferences of the three student 

achievement categories. Superior (S), High Average (HA), and Average (A), 
were next examined. 

Student preference orderings for activity modes are very similar 
• across achievement levels. The findings - which apply to all forms - 
nay be summarized as follows and compared with orders shown under 
F orms : 

Table 10. Activity preferences for different achievement levels. 





Achievement Level 


Superior 


High Average 


Average 


Overall 
(All items, 
all forms) 


F>L> P>R>D 
Essentially same 
as overall test* 


F = L>P>R>D 
Same as overall 
test 


F = R>L>P>D 
Shift in rea- 
ding 


Biology 


P = R>L>F>D 
Same as Biology 


P = R>L>F>D 
Same as Biology 


P = R>L>F = D 
Same as Bio- 
logy 


Physical 
Science 


F>L>D>R = P 
Shift in P and 0. 


. F>L>D = P>R 
Shift in 0. 


F>L>D>R>P 
Shift in P 
and 0. 



Table 11, . however, provides F values that reveal significant interac- 
tions between the achievement categories in different forms. The differences 
not only reflect a change in order for preferences in the different activity 
areas, but also the extent of preference for a particular activity in the 
different subject areas. 



Insert Tqble 11 here 



* Compare order under Forms. 



A summary of these results is as follows: 

(i) Superior and High Average groups are very similar, but compared 
with the Average groups, have a greater preference for Laboratory 
and for Field . For each of these activity areas, a majority of 
the differences between means are statistically significant. 

(ii) To a lesser extent than above, the Superior and High Average groups 
have a greater preference for Projects than the average groups. 

(iii) In Forms 4 and 5, Average groups have a greater preference for 

Discussion than the Superior and High Average groups, and almost 
. all the differences between means are statistically significant. 

(iv) Except for Average Form 3 pupils, there are no significant 
differences between acheivement groups for Reading . 

Sex . Table 12 presents mean scores and F-tests for males and females 
in all forms. 



preference areas across forms either for all items or for subjects, for 
either malesor females. With minor differences - chiefly reversal of 
Projects and Reading - this order is: 



Insert Table 12 here. 



There are no significant differences in the patterns for activity 
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However, while order patterns are all very similar, there are a 
number of significant differences betv/een males and females. These 
are as follows: 

[i) Discussion is invariably the least preferred activity for 
both males and females for all items and for both subjects. 

j 

I It becomes significantly least preferred by females in Form 
5. This lack of Discussion is presumably a cultural factor. 
(See Forms ) 

(ii) Females generally have a greater preference for Reading - 
a passive activity - than males, and this preference is 
significant for all Forms (all items^and for Biology and 
Physical Science) and for Forms 3 and 5. Girls also 
have a generally greater preference than boys for the 
Laboratory and for the Field . Activity preferences among 
girls appear to be more firmly established than they are 
for boys - a probable concomitant of the earlier maturity 
of girls. 

(iii) More significant differences between the sexes occur in 
Form 5 than in any other form, and this applies to all 
items and both subjects. Suggested reasons for this include 
a) earlier maturation of girls than boys, and b) different 
goal orientations for the tv/o sexes. 

(iv) Fewer significant differences occur in Form 4 than in any 
other form. Perhaps Form 4 is felt by students to be the 
year of greatest school and. personal stability. 
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It will be remembered that significant sex differences were 
not very evident with the Science Cognitive Preference Inven- 
tory (SCPI) > The fact that significant differences between 
the sexes are encountered with the Activity Preference in 
Science (APIS ) suggests that the kinds of activities pro- 
vided in science programs should perhaps be determined by 
the sex of the group receiving instruction. 

Race. The activity ordering preferences (All items and All Forms) 
for the several races are as follows: 

Chinese : Field Laboratory ^ Projects ^ Reading % Discussion 
(Most (Least 
preferred) preferred) 

This order is the same as that found for Forms » Achievement » and Sex. 

Malays and Indians : 

Field ^ Reading ^ Laboratory y> Projects ^ Discussion 
(Most (Least 
preferred) preferred) 

Again this order is essentially the same as previously except for the 
shift in Reading . 

However, an analysis of variance between races in different Forms 
does reveal some significant differences, particularly in Form 5 and 
with Biology items. See Table 13. 

Insert Table 13 here. 
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Generally, the results fall into two groups. The Chinese in one 
group, and the Malays and Indians in the second group. 

The Chinese in All Forms have a greater overall preference for 
Laboratory , Field , and Projects than the other two racial groups. 
. At the same time, the Chinese tend to have less preference for 
Discussion than the Malays and Indians. These differences tend to 
account for the significant F-values. Only minor differences occur 
between the Malays and Indians. 

Intercorrelations and Factor Analysis of the Activity Preference Scores . 

Table 14 presents the results of intercorrelations of the 
activity preference scores. 

Insert Table 14 here ] 

Table 15 presents the results of factor analysis of the 
activity preference scores. 

Insert Table 15 here 

The factors that emerged are as follows: 

Factor 1 (Laboratory) - (Reading) 
Factor 2 (Discussion) - (Projects) 
Factor 3 (Field) 

Factors 1 and 2 show relatively strong loadings of opposite sign. Factor 1 
indicates a high inverse relationship between (R) and (L) that is affected 
by (P) scores. Factor 2 reveals an analagous situation to the (D) - (P) 
pair score that is only slightly affected by the (F) score. (F) emerges as 
a separate factor. It, however, is inversely related to (R). 

The scheme may be interpreted as indicating that students with 
a high preference for (L) have a lower preference for (R) and vice versa. 
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for (P). Furthennore, a low or high preference for (D) is associated with 
high or low preferences for (P). Preference for field work (F) is 
apparently rather independent of the other activities although it is some- 
what "inversely related to (R). 

A similar factor structure emerges for biology, but the 
structure for physical science is somewhat different. It is as follows: 

Factor 1 (Field) - (Reading) 
Factor 2 (Projects) - (Discussion) 
-Factor 3 (Lab'^oratory). 

Factors 1 and 2 in physical science bear strong inverse relationships, and 

Factor 3 contains an independent component. 

It is of interest that the factor analysis of the SCPI and APIS 

data supports the contention that cognitive and activity preferences for 

science are subject area dependent. 



Summary and Conclusions , 

Table 16 summarizes the activity preferences in science of the Penang 
secondary school sample. 



Insert Table 16 here. 



VJhen all items are considered together the preferred activity ordering 

is: 

Field y Laboratory Projects > Reading ^ Discussion 
(Most ^ (Least preferred) 

preferred) 

and this order is essentially the same for all variables concerned. There 
Is, therefore, some evidence to support the view that activity preference 
orderings are not strongly affected by form, achievement level, sex or race. 
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Furthermore, there appears no reason to believe that Penang is any different 
from any other urban environment in Malaysia v/ith respect to these preference 
orderings. One is tempted to explain the invariant order by suggesting the 
same reasons as those advanced for the Science Cognitive Preference Inven- 
tory , namely, cultural (low preference for Questioning/Discussion ), and 
educational (high preference for activities that produce examination success). 

Certainly the cultural aspect seems solid enough, yet one wonders whether 
Field activities are related to examination success. Perhaps they are not, 
and they are preferred simply because students like to get out of the 
classroom and do their science outside. In other words. Field appears to 
be a real preference as distinct from a Teacher/Examination imposed pre- 
ference. Similarly, the relegation of both Questioning and Discussion 
to a "Least Preferred" position seems a real preference because both these 
ways of learning are demonstrably unfamiliar to Malaysians. 

For the two instruments (SCPI and APIS) examined to date, areas of 
low cultural preference tend to be least preferred by students yet, at the 
same time, these appear to be real preferences; educational preferences, 
on the other hand, tend to be most preferred and appear to consist of 
both real and imposed preferences. 

Other educational systems produce, apparently, different activity 
preference orderings. In Australia, for example, a recent study 
shov/ed that Reading was least preferred, and Discussion was of moderate 
preference for several 3rd Form classes. 
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Instrument III . Science Activity Checklist (SAC) , * 

(a) FonTis . Mean scores and F-test results for each science activity 

category for All students and for Forms 3-5 are presented in Table 17 
The "I" column or "mean item score" is obtained by dividing the mean 
category score by the number of items in that category. 



Insert Table 17 -ere, 



In the Student Response Sheet students are asked to check (/j each 
activity as occurring Almost Always , Most of the Time , Often, Some of 
the Tine , or Very Seldom , and these are coded 1 ( Almost Alway s) to 5 
( Very Seldom ) . The lower the mean the greater the evidence of an inquiry 
approach to science instruction (see definition of Inquiry, Part I,) 

When the item means (I) are ordered for the five activity categories, 
the following results are obtained: 

All Forms : Scientific Inquiry ^ Evaluation v Laboratory Class Teacher 
Activities Activities Activities Activities Role 

Activities 

Form 3 : Class Activities = Evaluation ^ Scientific/^ Laboratory Teacher 

Inquiry • Role 

Form 4 : Scientific Laboratory ^ Evaluation ^ Class ]^ Teacher Role 
Inquiry Activities 

Form 5: Scientific^ Laboratory ^ Evaluotion ^ Class \ Teacher 

Inquiry Activities Role 

(Most traditional; (Least 
least inquiry traditional; 
oriented) most inquiry 

oriented) 
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These results - all but one of which are on the high side of the 
Response Scale mean of 3.0 - reflect a very traditional textbook 
oriented approach. Scientific Inquiry activities (except for Form 3) 
are se.en as being approached in a somewhat traditional manner; 
Teacher Role is seen as the least traditional activity. 

Three out of five activity categories show a statistically 
significant increase in mean scores from Form 3 to Form 5, indicating 
an increase in the traditional textbook-oriented approach as the important 
Malaysian Certificate of Education examination approaches at the end of 
the Form 5 year. 

Achievement . The perceptions about science instruction held by the 
different achievement levels v/ere next examined. 

Table 18 provides means and F-values that show several significant 
differences betv/een the achievement levels for All Forms and for 
Forms 3-5, 



Insert Table 18 here. 



When the item means (I) are ordered, the following results are 
obtained: 

All Forms : 

Superior: Scientif ic^Evaluation ^ Class ^ Laboratory ^Teacher 
Inquiry Activities Role 

High Average: Scientific]> Evaluation ^ Laboratory ^ Class ^Teacher 
Inquiry Acti vi ties Role 

Average: Laboratory ^ Scientific^ Evaluation X Class \ Teacher 

Inquiry Activities ''^^ Role 

(Most traditional; least (Least tradi tionr.1 ; 

Inquiry oriented) most inquiry oriented 
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Again, these results reflect a very traditional textbook-oriented 
approach with Scientific Inquiry activities more conventional than 
Teacher Role , The reader may wish to order item means for Forms 3-5. 

The position of Laboratory Activities in the ordering sequence 
deserves comment. ' Supeirior and High Average achievers perceive Labora - 
tory as being somewhat inquiry-oriented whereas Average achievers 
(particularly All Forms and Forms 3 and 4) see Laboratory as the most 
traditional of the five categories. 

Such ordering suggests that the brighter students have fairly 
rigorous laboratory sessions more in tune with those of real scientists; 
Average achievers, on the other hand, do not seem to operate in the 
laboratory as do scientists in the real v/orld (see Summary and Conclu - 
sions ). Presumably teachers feel that Superior and High Average 
achievers are able to operate within an inquiry mode, whereas average 

achievers are not. The reason for such decisions could v/ell be connected 

I 

with the disparate time needed by the several achievement levels to 
complete the science syllabus when taught as inquiry. 

The principal conclusions' are as follows: 

(i) Laboratory "Activities are considered significantly more inquiry- 
oriented by Superior and High Average achievers (All Forms, 
and Forms 3-5 - particularly Form 4). 

(ii) Teacher Role Activities are seen as significantly more inquiry- 
oriented by SupeiMor than by Average achievers. 

(iii) Evaluation Activities are seen as significantly more inquiry- 
oriented by Average than by Superior achievers (Forms 3 and 5). 
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(iv) Scientific Inquiry Activities are seen as significantly more inquiry 
oriented by Average than by Superior achievers (Forms 3 and 4), 

(c) Sex . The perceptions about science instruction held by the tv/o 
sexes were next examined. Table 19 provides means and F-values for 
males and females in all forms. 

Insert Table 19 here. 

An ordering of item means (I) produces the following results: 

All Forms : 

Males : Scientif ic^Laboratory ^ Evaluation ^ Class Teacher 
Inquiry Activities ^ Role 

Females: Scientific^ Evaluation ^Laboratory Class \> Teacher 
Inquiry Activities Role 

(Most traditional; (Least traditional; 

least inquiry most inquiry 

oriented) oriented) 

Scientific Inquiry is seen as the least inquiry-oriented activity; 
Teacher Role as the most. The reader may wish to order item means 
for Forms 3-5, 

These data provide the following conclusions: 

(i) For every category, for All Forms and for Forms 3-5, males (with 
one exception in Form 3) have lower mean scores than females. 
Also, in Forms 3 and 4, and for All Forms, at least four out of 
the five activity categories have significantly lov/er means for 
boys than girls. 
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(ii) • For both sexes, increasing means shov; a general trend towards 
a more formal type of science instruction in Form 5. 



to only tv;o out of the five activity categories. This indicates again 
a more similar classroom environment for the sexes than existed 
in the lower forms. 

The above findings are believed to be in response to external 
examination demands. 

Race, The perceptions about science instruction held by the three 
races were next examined. 

Table 20 provides means and F-values for Chinese, Malays, and 
Indians in Al 1 Forms. 



(iii) 



At the Form 5 level, significant differences between means apply 



Insert Table 20 here. 



When the item means (I) are ordered the following results are 



obtained: 



All Forms: 



Chinese: 




f la 1 ays : 



Scientific^ Laboratory ^ Evaluation y Class y Teacher 
Inquiry Activities Role 



Indians: 



Scientific^ Evaluation ^Laboratory ^Class y Teacher 
Inquiry ^ Activities Role 



(Most traditional ; 
least inquiry 
oriented) 



(Least traditional ; 
most inquiry 
oriented) 
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The overall order is essentially the same as for the previous 
variables. The reader may wish to order item means for Forms 3-5. 

The following conclusions may be drav/n: 

(i) The higher mean scores for Chinese in almost every case - particular- 
ly the number of significant differences at Form 5 - seems to 
suggest that the Chinese perceive their science instruction as 
nore formal and traditional than the other two races. 

(ii) The mean scores of Indians (except for Form 3) are the lowest of 
the three races and point to their perception of instruction as 
being the most inquiry oriented of the three races. 

(iii) With minor differences, the mean scores of Malays and Indians 
are very similar to each other indicating fairly close agree- 
ment on the kind of instruction they are receiving. 

in view of the fact that classes are mixed racially, the authors 
have difficulty in providing an explanation for (i) and (ii) 
above. 

Summary and Conclusions . Table 21 summarizes student perceptions of 
science activities during science instruction in the Penang secondary 
school sample. 

Insert Table 21 here. 



-34- 

:i5 



Entry I (Order) in the Table shov/s the overall result of ordering 
the item means for the different categories. Two facts emerge: 

1. All categories (v/ith the exception of Class Activities and, in 
particular. Teacher Role ) are seen as either neutral or tending 
towards a more formal, traditional, textbook approach. Teacher 
Role is seen as somewhat more inquiry oriented. 

2. This order is essentially constant for all variables concerned. 
That is, there is some evidence to support the view that student 
per'^eptions of science activities during science instruction are 
not affected by form, achievement level, sex, or race. Further- 
more, there appears no reason to believe Penang is any different 
from any other urban environment in Malaysia with respect to 
these perceptions. 

3. While the order of categories is not essentially affected by 
achievement lovel, sex, or race, these variables did affect the 
extent to which classroom activities were either inquiry oriented 
or traditional - especially for sex. 

Why is the Teacher Rolo more inquiry-oriented than Laboratory when a 
reasonable assumption appears to be that what happens in the Laboratory 
is a direct reflection of teacher behavior? 

Clues may be found in an examination of Teacher Role which shows that 
this category subsumes items that involves questioning, class discussion, 
and telling. In response to these items, students perceive an instructional 
environment in Penang in which the teacher: 
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(a) Asks questions that:- relate the present topic to previous lear- 
ning, help students f^nd ansv/ers to laboratory problems, en- 
cjourage thought about class science activities, and (b) 
encourages students to;- disagree with him where necessary, record 
qnly experimental data actually observed, share ideas and findings 
v/ith other groups, understand rather than to memorize. 

i 

Such classroom activities as these emphasize the inquiry 
mode of instruction. 

The Laboratory , on the other hand, subsumes items that involve 
experimental procedures as well as discussion and questioning. In spite 
of the fact that these are all components of inquiry, students perceive 
an instructional environment in which: 

(a) experimental findings are seldom investigated further 

(b) students rarely design their own experiments 

(c) there is little analysis and discussion of peer results (inclu- 
ding unusual data) in order to reach a group consensus 

(d) students generally do not use the laboratory to test hypotheses 

(e) alternative methods of attacking laboratory problems are seldom 
considered. 

. The distinction between teacher verbal behavior and what actually 
happens in the laboratory is seen in teacher encouragement to "share 
ideas and findings with other groups" ( Teacher Role ) yet, in practice, 
"little analysis and discussion of peer results to reach a group consensus" 
takes place ( Laboratory ). In a true inquiry type classroom teacher questioning 
and laboratory practice are closely integrated. 
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As with Instruments I and II, the invariant order reflects a uniformity 
of classroom environment v/hich is believed to be in response to examination 
demands. It should be noted, however, that the Science Activity Checklist 
scale (as with scales for Instruments I and II) is relative rather than 
absolute. For example, the least traditional activity may not necessarily 
imply a strong inquiry component; the other activities may merely contain 
less. Similarly, the most traditional activity may not be strongly tradi- 
tional. 

Teacher responses to this. Checkl ist confirm, in general, student 
responses. Details are as follows: 

1. Teacher order for the different categories is the same as that for 
students. 

2. Teacher use of scale extremes is less than that for students. 

3. Teacher style becomes more traditional between Forms 3 and 5, and 
student data confirm this. 

4. Significant differences (p<0.05) for Evaluation , Class Activities , 
and Teacher Role occur between Forms 4 and 5. 

An ri of 42 limits further analysis. 



Questions for Further Research 

!• Can these findings, involving English-speaking students, 
be generalized to students who are poor in English or who 
do not speak English? 

2. Does the trend described under Achievement continue to the 
below average students? That is, do the latter show a 
lesser preference for Recall and a greater preference for 
Questioning ? 

3. Can the findings of this study be generalized to rural 
Malaysia? 

This paper has described the science cognitive 
and activity preferences, together with the perceptions of 
present instructional practices in science, of a sample of 
Penang, Malaysia, secondary school boys and girls and their 
science teachers, and has inferred from these findings to the 
remainder of urban Malaysia. 

If change is desired in Malaysian science class- 
rooms - and there is evidence that it is from the recent 
and continuing support of curriculum development in Science 
Education - then student preferences and student perceptions 
of science instruction may well merit attention. 

Comments on this paper from teachers and others 
interested will be welcomed. Communications may be addressed 
either directly to the authors or to the Editor of this Journal. 
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NS 
NS 

li..6' 


72.? 
7i.a 

79.0 
7i'.4 


10,1 
S.7 
11.5 

f..5 


72.3 
71.0 
79.7 
7).') 


8.7 
6.0 
6.3 
6.1 


72.3 
72.4 
79.7 
73.6 


10.0 
7.0 
11,8 
6.6 


HS 
(iS 
US 


1*1.4 
43.7 
47.3 
45.9 


7.3 
4,8 

7.7 
4.8 


42,6 
43.2 
47.5 
44.7 


6.9 

4.7 
6.4 
4.9 


4i.4 
44.1 
47.8 
45.5 


6.8 

5.2 
7.7 

4.6 


NS 
NS 
NS 
NS 


J0.8 
2«.1 
31.6 
28.7 


4.7 
3.9 

5.2 
4.1 


30.1 
27.8 
32.2 
29.2 


4.4 
3.4 
4.5 
4.3 


30.9 
28.) 
31.8 
23.2 


5.1 
4.0 
5.6 
4.4 


NS 
N5 
NS 
N3 


'nr. ) 

?r;ii:i5l« 
t:;lic«tioo 


75.0 
7\) 
7^.5 
7^.5 


11.6 
6.7 
12.* 
i.5 


73.0 
70.9 
70.5 
75.1 


10,6 
h) 
12.9 
tu7 


65.0 
70.8 
86.8 
74.7 


13.4 
6.8 
13.4 
6.5 


NS 


42.2 
4}.8 
46.4 
45.8 


8.0 
5.0 
8.2 
4.9 


4l,7 
42.1 
47.2 
45.0 


7.2 
5.6 
8.5 
4.2 


39.0 
45.3 
52.0 
46.4 


7.4 
4.9 
8.7 
5.0 


6.4' 

NS 

16.5' 

NS 


30.7 
27.7 
32.2 

n 


5.1 
3.8 
5.6 
3.9 


31.3 
27.5 
34.8 
30.1 


7.0 
4.1 
5.5 
4,1 


25.9 
2J.8 
35.3 
28.3 


5.5 
3.3 
5.2 
4.1 


34.7* 
3.6" 
5.2 
7.2* 



Oolj il^nificiAt r YilUH riportid ** p » .0$i ' p ■ .01 Iivil, 



4'! 



4^ 



ERIC 



r:A:!a ^ccH'ij A.\'a y y«Li;2i cf ccg:;i?iv£ phefekhkcso of hal^ a:id fzi'^jILm (scpi) 



Malec 



Finales 



'.-.itivt i;o!!e : ici5 



■lecall (R) 
->p*Ui;aticr. (A) 

•:c;ll (•;) 
iriK;rl!i (?) 

nfolic-tion (A) 



72.7 9.0 

73.2 b.5 

73.7 10.1 

7').0 6.11 



i'r'.iioiplii (p) 
vj'ationiAi! (0 
Arrliciition (A) 



FOSK 3 
I Fenales 



F 



lie 1169 (df=1i2l85):| :i = 37't 



SD 



71.8 

72.2 
75.9 
7't.1 



11.5 
6.9i 
12.9 
^■5 



^2.2 




ii2.1 


7.f.i 




5.0 


y,.o 


5.CI 


''7.2 


6.S 


1*7.^ 


S.5 


^5.3 




1(6.0 


^.7 



J0.5 
23.5 
31.5 



li.O 
^.9 



2fJ it.2 



30.3 
2a.3 
32.5 
28.1 



5.5 
3.9 
5.6 



11.7* 

i;s 

IIS 

13.6* 



16.2* 
1^,7* 



72.6 8.3 

73.1 6.5 

78.8 9.8 

73.3 6.'t 



ii2.1 6.3 

ii^.l 5.1 

'17.2 6.7 

1(5.1 ^.8 



30.it 
29.0 

31.7 
28.2 



'•.7 
it.O 

^,3 



'tis 



3D 



'n.1 



3'.? 
28.8 
31.8 
27.6 



(df=l;79l) 



72.5 10,1 

73.6 6.5 
73.8 11.5 
73.5 6.5 



'1.9 
7.7 



't.9 
3.9 

3.7 



115 
IIS 
IIS 




3.3** 

113 

6.5* 



113 
KS 



3.6 



172.3 

71.9 6.5 

75.9 9.3 

7^.3 6.'t 



I1I.9 6.5 

'15.8 $.C 

't7.6 Lk 

'15.2 ^.8 



30.i( kj\ 

28.2 't.O 

31.3 ^.7 
29.1 ^,1 



32.2 
28.2 



72.5 10.8 
71.8 6.6 

79.6 13.5 
7^.1 6.5 



^1.2 7.61 

^3.3 ^.9 

k%k Ik 

^5.9 ^.6 



31.0 5.0 
28.0 3.6 
5.6 
^.2 



73.2 9.6 



78.3 11.2 
?V5 



70.8 


I3.'t : 


6.5" 


7C.S 


7.2 1 


1:3 


81.5 


l'l.2 ; 


10.2* 


7^.8 


. 0.0 ' 


;;s 



IIS 



^.5 

'r;8' 



na Ii'i3.'t 
113 !|^6.8 7.'* 
3.6**:|it5.5 5.U 



^C.9 
^7.9 



^.5 I 
5.2 ; 

9.5 ; 



113 


30.6 't.B 


JC.O 6,4 


lii 


113 


28,C 3,8 


27.6 3.9 


!.'$ 




3nfi 5r2 


33.^ 5.3 ' 


19.3* 


7,^* 


29,0 ittO 


28,5. 


K3 



'p « 'P : 2.01) 



1! 



I 



t 



Table 6. INTERCORREIATIONS OF SCORES IN COGNITIVE PREFERENCE AREAS FOR TOTAL TEST (ALL STUDENTS) - SCFI* 



Recall (R) 

Fundamental Principles (P) .05 
Critical Questioning (0 -.72 -.^8 

Application (A) -.15 -.18 



* It should be realized that, in interpreting these correlation coefficients, the ipsative nature of 
the cognitive preference test, would, per se, result in low negative correlations between the score 
in one area and those in the remaining areas (for a random score distribution over all areas 
r-values of -0.33 would be expected). 



5!) 

5! 



I 



TABLE 7 



VARIMAX ANALYSIS OF COGNITIVFi PRKFERENCE 


SCORES (SCPI) 




Cognitive Preference Are'^. 


I Rotated 


Factor Loadings 


Total Test 


Factor 1 


Fa c t o 2 


Factor 


Recall (R) 


.90 


-.05 


.27 


Principles (P) 


.0? 


.78 


.06 


Questioning (Q) 


-.81 




-.28 


Application (A) 


-.01 


-.0/f 


.76 


Percentage of Variance 


^5.2 


28. if 


25.8 


Biology Items 








Recall (R) 


.91 


-.20 


-.27 


Prir':v/--: (P) 


.01 


.81 


-.09 


Questioning (Q) 


-.85 


-.k2 


-.51 


Application (A) 


-.03 


-.08 


.77 


Percentage of Variance 


50.5 


26.8 


25.0 


Physical Science Items 








Recall (R) 


.7^ 


-.'f6 


-.'fl 


Principles (P) 


-.56 


.21 


.78 


Questioning (Q) 


-.85 


-.50 


.07 


Application (A) 


-.20 


.82 


-.58 


Percentage of Variance 


58.1 


52.1 


27.5 



ERIC 



Table 8. Smeary of Penang Results • Science Cognitive Preference Inventory 



1 


(3-5) ' ( 


ACHIEVOT. 
Superior J High Average j 

Average) 


S3X 

(Hale, rs,":ale) 


P.AC: 
(Chinese, Kalay, 
Indians) 


I. m 

(All Items) 


PP.IIICIPL^S^ ESCUL y 
(Most preferred] 


application^(3U!stioj:i!:c 

(Least preferred) 


II, /.:i:l!3IS 

0? 

YAHKIICE 


1. Signiricant ircresse 
r. preference for 
I'rincinles and "^lies- 
tioning iron rorr.s 

3 to 5. 

2, Significant decrease 
in preference for 
Application frorii 
;orns 3 to 5, ' 


fjuperior group ^ereriUy 
shows significmtly 
different! 

1. Lesser preference 
for Hecall and Amli- 
cation, 

2, Gr£2ter preference 
for Questioning. 

The largest differences 
occur in Foir, 5. 


I. In For* 5, signifi- 
cant differences in 
favor of; 

(a) r.ec5ll - preferred 
r,ore ty girls. 

(b.) Questioning - 
preferred Jiore by 
boys. 

2. 3y Fom 5 level 
girls have r.ore 
firnly established 
cognitive style 
likes and dislikes. 


;0 • 
significsnt 
differences, 

no 

interactions, 



53 



Table 9: 



f« SCORES m mm for activity preferences in differei^t forms (apis ) 



Hi* • I 1 

Activity Area 


ALL FORMS 


FORM 3 (a) 


FORf! 4 (b) 


FORM 5 (c) 


a:b 


a:c 


b:c 


/111 T 

All Items 


V- 


1473 


11 = 


789 




685 


N = 


690 


(df-i;1473) (df=l;1366) (df=I;1374) 




X 


SD 


X 


SD 


X 


SD 


X 


SD 








Laboratory Work (1.) 


34.1 


4.6 


33.9 


4.7 


34.1 


4.5 


34.4 


4.4 




NS 


NS 


Discussion (D) 




J.O ' 




1 7 
J./ 


40 4 


5 5 


39 8 


5 7 


NS 


NS 


l!S 


Field Work (F) 


33.3 


5.2 


33.3 


5.2 


33.5 


5.2 


33.2 


5.2 


NS 


NS 


fiS 


Reading (R) 


34 7 


7 2 


35 2 


6 9 


34.8 


7.0 


34.0 


7.6 


NS 


8.8* 


ilS 


Project Work (P) 


34 7 


5 7 


34.8 


5.4 


34.7 


5.6 


34.5 


6.0 


NS 


NS 


MS 


Biology Items 






• 


















Laboratory Work (L) 


18.7 


3.0 


18.6 


3.1 


18.7 


3.0 


18.8 


2.9 


flS 


NS 


fIS 


Discussion (D) 


21.1 


3.3 


21.2 


3.4 


21.2 


3.3 


20.9 


3.4 


NS , . 


NS 


fiS 


Field Work (F) 


20.2 


3.6 


20.2 


3.6 


20.4 


3.6 


20.1 


3.6 


NS 


NS 


hS 


Reading (R) 


14.8 


3.3 


15.0 


3.2 


14.9 


3.3 


14.0 


3.4 


flS 


4.1** 


lis 


Project Work (P) 


14.8 


2.8 


15.C 


2.7 


14.8 


2.8 


14.6 


3.0 


NS 


4.3** 


ilS 


Physical Science 










• 














Laboratory Work (L) 


15.4 


2.5 


15.3 


4.5 


15.4 


2.6 


15.4 


2.4 


NS 


NS 


i\S ■ 


Discussion (0) 


19.1 


2.9 


19.1 


3.0 


19.2 


2.9 


18.9 


3.0 


fIS 


NS 


IIS 


Field Work (F) 


13.1 


2.8 


13.1 


2.8 


13.2 


2.9 


13.1 


2.8 


MS 


NS 


NS 


Reading (R) 


19.9 


4.5 


20.2 


4.3 


19.9- 


4.5 


19.4 


4.7 


NS 


10.8* 


fiS 


Project Work (P| 


19.9 


3.6 


19.9 


3.5 


19.9 


3.5 


19.8 


3.8 


NS 


NS 


;is 



Only statistically significant F-values reported 



(**N.u5, *P=0.01! 



I 



TASLBII 



mm mum m r um m mm mi fob, mmm ms) 



ActlTlly 




liborttflry Vork 
Diocuggion 
Fiild Vork 

Projict ilork 

mji 

UbOrttory Work 
Diecuavioti 
Field Work 

Proj«ct «ork 

vm k 

Uboritory Work 

Vork 
ProjKl Work 

ItboMtorjr Work 
Olsimjlon 
ri«ld Work 

PMj«t Vork 



.ALI ITEMS 
Achitrgatint 
Supirlor lllch hmp 



AT«Ig» 



33.7 

32.8 
35.0 
3't.6 



't.6 
5.6 
5.5 
7.5 
5.7 



33.7 
"10.2 

33.3 



^.3 
5.'t 

U 
5.7 



33.6 
39.8 

32.3 
36.0 

3't.7 



5.5 
5.'t 
6.6' 
5.5 



33.3 

'tO.'t 

3^.1 
35.'t 



^.1 
5.7 
U 
6.6 
5.7 



35* 



33.5 
M.O 

J3.3 
35.0 
3't.7 



5.7 
5.5 
7.6 
6.0 



32^ 

3''.i it.S 

"10.2 5.5 

32.8 5.5 

3'».0 8.3 

3't.3 6.1 



103 

3't.2 k.z 

39.5 5.0 

33.6 It.? 

33.7 7.0 
5.5 

91 

33.6 3.8 
"•0.9 5.'^ 
31.6 h.i 
33.5 6.0 
32.1 6.H 



3^.7 •'t.5 

39.9 5.6 

3^.1 k.f> 

3't.3 6.9 

35.1 5.2 

267 

35.5 "t.? 

"tLO 5.8 

3't.2 U 

33.8 7.3 

35.0 5.1 

225 

35.1 't.3 
39.7 5.3 
3'i.0 5.0 
35.0 i,k 
3^.7 't.9 

275 

k.^ 

38.9 5.7 
3't.2 5.1 
3't.3 7.0 
35.'t 5.8 



V«lu« 



13.1* 

NS 

l't.9* 

N3 

It.!" 

(df=2; 

786) 

k.i" 
"l.l" 

12.5* 
8.7- 

NS 

(df--2; 
682) 
9.1' 
5.6" 

US 
NS 

lis 



BioLor-r iTffis 

Achlertintnt 
Supirior High Avcrij* 



ATirigt 



1055 



3't2 



757 



SD 



SD 



SD 



18.5 2.5 i8.it 2.9 

21.1 3.2 21.1 3.3 

19.9 3.6 20.3 3.5 

15.0 }.k iit.7 3.1 

l^t.? 2.8 lif.fi 2.9 



19.1 3.1 

20.9 ].k 

20.7 3.5 

iit.e 3.3 

15.0 2.7 



37't 



267 



l8.'t 3.1 18.3 3.1 

20.9 3.3 21.3 3.5 

"8 3.7 20.7 3.3 

15.5 3.1 ^h.l 3.0 

15.0 2.6 111.9 3.0 



19.0 

21.5 
20.6 
i4.i| 
15.0 



3.2 
3.5 
3.5 
3.^ 
2.5 



(df.2i 

2161) 

8.7' 

NS 

12.7' 

KS 

US 



PHYSICAL SCIBICE J ^m^ 
Achl«Tiaint 



1055 



3't2 



7C7 



SD 



SD 



SD 



35't 



103 



225 



18.^ 3.0 18.7 .2.8 

■'1.6 3.3 20.* 3.2 

^'0.2 3.7 20.it 3.3 

15.0 3.* M 3.3 

i'*.8 3.0 15.0 2.6 

32* 91 



19.* 
20.9 
20,7 
lit.9 
li).? 



2.9 
3.1 
3.* 
3.1 
2.6 



(df=2; 

687) 
KS 

6.2" 
10.lt* 

IIS 

10.5' j1*.5 2.9 13.8 3.0 



18.9 2.8 18.3 2.7 

21.2 3.2 2l.it 3.0 

19.7 3.6 19.* 3.1 

l't.5 3.6 1it.6 2.9 



275 

18.9 3.0 

20.3 3.* 

20.9 3.5 

1*.8 3.3 

15.1 3.0 



lis 
tis 
6.0' 

9.3' 

NS 

(df=2! 
682) 
7.8' 

6.7' 

NS 
NS 
NS 

(df=2; 
687) 
«5 
7.0' 
10.6' 
NS 
8.1* 



CNL1[ SICNIFICAHT ? VALUES REPOliTED " p . .05, • p . .01 LEVEL 



15.2 


2.5 


15.2 


2.5 


19.1 


3.0 


19.2 


2.9 


12.9 


2.9 


13.0 


2.8 


20.0 


*.7 


19.7 


lt.2 


19.9 


3.7 


19.* 


3.7 


37* 


M 


15.2 


2.* 


15.0 


2.5 


18.8 


2.9 


19.0 


2.9 


12.6 


2.9 


13.* 


2.8 


20.6 


*.2 


20. 


*.2 


19.8 


3.6 


19.8 


3.5 


35* 


103 


15.1 


2.5 


15.5 


2.7 


19.* 


3.0 


19.1 


2.9 


13.* 


2.8 


13.2 


2.8 


20.0 


*.7 


18.9 


*.* 


20.0 


3.7 


19.8 


3.7 


32* 






91 


15.1 


2.5 


15.* 


2.2 


19.0 


3.0 


19.5 


3.0 


113.1 


2.9 


12.2 


2.6 


19.5 


5.2 


18.9 


3.7 


(19.5 


3.8 


18.3 


*.1 



*.2 19.7 *.3 



267 



2.9 19.6 3.0 
2.8 13.6 2.i 
*.2 19.* l(.5 



225 

15.B 2.5 

18.8 2.8 

13.3 2.9 

20.2 If.O 
20.0 3.2 

275 

15.7 2.* 

18.6 2.9 

13.3 2.7 
19.5 *.J 
20.3 3.5 



7 

VklUl 



(df«2} 
2161) 

9.7' 

NS 

7.3' 

NS 

NS 

5.*" 
11.7' 
7.2' ■ 

!iS 

(df=2; 

682) 

ii.S'* 

iJS 
KS 
NS 

df=2; 

667) 

3.9;: 
5.9* 

JiS 

it.3" 



"'■) 



ERIC 



ABLE 12 



FCRH 3 



Activity Area 



::;c.::cion (3) 

:al :^:i?f;:< Iteir.fi 



Lf: evasion (Di 
i.'.'.Ur.i' v-; 



fr(,]ec: '-'orl; C') 



ALL FCHHo 



i; » 1C25 

"x S3 



'•.5 

!, 0 



>1 



12.9 3.0 

2C.5 }.3 

2C.5 J.^t 

15.1 3.0 

lit.H 2.6 



15.5 2.5 

15.0 3.0 

i;..3 2.6 

2C.2 It.O 

19.9 3t't 



= 1139 
SD 



35.8 

33.0 
3'(.l 

%1 



5.C 

5 

7.a 

6>o 



1?..5 


3.0 


fi.8" 


21.2 


3.3 


3.9" 


20.1 


3.7 




14.6 


3.5 


10.7' 




2.9 


IIS 



:dMi2i63) 




15.3 


2.5 


[IS 


19.2 


3,C 


N3 


12.9 


2.5 


fl.9' 


19,5 




12,5' 


19.9 


3.fi 


lis 



IE.6 

21.0 
20.5 
15.'t 

U 



15.3 
15.1 
13.2 
20,7 
19.6 



3.1 
3.^ 

2.fi 



2.5 

3.'; 

2,7 
3.9 
3,3 



1?).6 


3.1 


K 


21.1* 


3.^ 


IIS 


2C.0 


3.7 


3.9" 


I'l.e 


J.'. 


15.1' 


15,1 


2.9 


^'S 


15.3 


2,'t 


lis 


19,2 


3.^ 


;is 


13,0 


3.0 


.15 


19,a 


^.7 


9.1' 


20,1 


3.7 


fI3 



19.1 2.9 

Isn't 3.3 

14.8' 3.1 

ii|.6 2.7 



15.6 2.5 

15.4 2.9 

13.5 2,7 
19.9 ^.1 
19 9 3.3 



13.4 3.0 

21.0 3.3 

20.4 3.7 

15.0 ).'\ 

15.0 2.3 



19.0 
12.9 
19.9 
20,1 



2.5 
2,9 
3.0 
4.8 

3.7 



lis 

5.S" 

li3 
US 



8.6' 


19.2 


2.9 




20.5 


3.3 


us 


2C.5 


3.^ 




15.0 


3.1 




15.4 


2.3 



1^6 


\0 




(At; 


ii 


11.2* 






6.1" 




3.5 


7.'*" 


\^:) 


3.1 


i?.5'' 



15.6 


2.4 


15.2 


' 2.4 


18,5 


2,9 


19.3 


2.5 

;.t 


13.2 


2.5 


12.9 


20,C 


4.1 


i;'.9 


>.l 


20,2 


3,5 


19. 't 


4.C 



12.0' 

5.2' 
7,2" 



("p . C,5 level, 'P » C 



.01 1ml) 



ERIC 



mN, stmm mk:m m i nm m mm mi m mi (apis) 



ActlTlty 






ALL ITffiS. 






F 






BIOIOGT iTmS 






M7< 
1 lir 






r 

I 


Aru 






HACE 








Vilui 






NACE 










RACE 






















((lfs2, 












(df«2; 










(df<2; 




CHINESE 


HALATS 


INDIANS 


2l6l) 


CHINESE 


HALAIS 


INDIANS 


P161I 




HALAlfS 


INDIA 


NS 


CIOIJ 














V«li(9 






If 4tt 






U--507 


«M66 




X 


SD 


X 


SD 


X 


SD. 




X 


SD 


SD 








X SD 


X 


SD 




L*bor«tor7 Hork 


)}.8 




3^.5 


^.7 


■J5.0 




7.8 


lB,6 


3.0 


18.9 


3.1 


19.5 


8.2' 


15.3 2.5 


15.6 2.6 


15.6 
18.9 


2.1 


NS 


Diccusnlon 


liO.J 


5.5 


39.2 


5.'t 


39.6 


6.2 


11.1' 


21.3 


3.3 


20.6 


3.3 


20.7 3.5 


10.2' 


19.2 5.0 


18.6 2.9 


3.2 


7.5'' 


Flfld i/ork 


33.1 


5.2 


3^.1 


5.0 


. 33.6 


5.5 


7.8' 


20.1 


3.5 


20.6 


3.5 


20,6 3.8 


5.9" 


13.0 2.9 


13.5 2.8 


13.0 


■2.9 


5.5" 




3^.9 


7.3 


312 


7.1 


33.6 


1.^ 




15.0 


3.3 


li).6 


3.3 


1^.2 ^ ? 






19.6 K\ 


%\ 


^.7 




Project Work 




5.7 


35.6 


5.2 


35.6 


5.5 


i2.a 


13.2 


2.6 


13.8 


2.5 


13.6 2.3 


11.7* 


19.6 3.6 


20.') 3.6 


20.5 


3.9 


9.3* 


iCiOl ) ' 






W'l73 




its Cn 




(df>:2; 


Ilk clti 

</' 5t7 




N'17J 




:l=C9' 


(df.2i 


V'5'*7 


173 


^^69 


(df=2; 
















786) 










786). 










786) 


lrfbor«ton Vork 




't.6 


3^.1 


U 


35.1 


'1.7 


NS 


18.') 


3.1 
3.^ 


18.7 


3.1 


I?."* 3.1 


NS 


15.2 2.5 


15.") 2.5 


15.7 


l.\ 


NS 




5.5 


3'1.7 


5.6 


39.9 


6.5 


NS 


21.^ 


22.8 


3.5 


23.0 3.6 


3.8" 


19.2 2.9 


19.0 3.0 


19.1 


3.^ 


NS 


nt\i york 


33.1 


5.1 
6.9 


33.9 


5.2 


33.3 ■ 


5.1 


IIS 


IV 


3.5 


20.5 


3.5 


20.5 3.6 


NS 


13.0 2.8 


13.") 2.3 


12.8 


2.9 


NS 




35.3 


3^.9 


7.0 


%k 


7.2 


NS 


15.1 


3.2 


1^.8 


3.2 


]k.k 32 


NS 


20 ^ \'h 


20.1 i|.5 


20.0 


^.6 


IS 


?roJict Vork 


3'«.6 


5.^ 


35.1 


5.3 


35.3 


5.1 


NS 


iis8 


2.7 


15.3 


2.6 


15.2 2.3 


NS 


19.8 3.6 


19.8 3.5 


20.2 


3.7 


N3 


FCiiil ^ 


f*5'tl 




«'lfi7 














|/=i87 






(df=2i 


f/:')51 


Af*l87 


IJ'^7 




[tf-.2; 
















682) 




2.8 








602) 






t82) 


Libratory Work 


33.5 




3^.5 


''.9 


%i 


h.k 


NS 


18.6 


18.9 


3.3 


19.6 2.7 


NS 


15.3 2.5 


' 15.6 2.7 


15.1 


2.6 


Hi 






5.^ 


3«.9 


5.^ 


1(0.7 


5.9 


9.1* 


21.5 


3.2 


20.1) 


3.2 


21.3 3.5 


6.9* 


19.') 2.9 


18.5 2.8 


\'].\ 


w 


7.3* 

NS 


field Vu:k 


35.5 


5.2 


3^.0 


5.3 


32.1) 


5.5 


NS 


20.1) 


3.^ 


20.6 


3.8 


19.7 3.8 


NS 


13.1 2.9 


'.7 '.7 


12.3 


2.9 


Stadlng 


35.1 


7.1 


3^.2 


7.2 


3't.O 


U 


NS 


15.0 


J.3 


117 


3.^ 


I'l.'t 3.0 


Ni 


20.1 l(.5 


\.\ \.\ 


19.6 


^.9 


NS 


Projact Vork 


3't.i 


5.5 


36.1 


5.^ 


}U 


5.8 


8.6' 




2.8 


15.5 


2.7 


15.^ 2.6 


7.')' 


19.6 3.5 


3.5 3.5 


20.1 


3.8 


o.V 


Mi 


f/.-it93 












({|f=2i 


f/'')93 




Hi 






(df=2i 


ll--'t93 


f/'ll)? 


V»50 




(i!f--2; 






^.5 










■687) 




2.8 




687) 
IIS 




637) 
NS 


Libontory Vork 


33.9 


311.3 


k.^ 


35.2 


^.5 


3.9" 


18.7 


2.9 


19.1 


19.5 3.2 


15.2 IS 


15.7 2.1) 


15.S 


2.2 


iiiec'jsaioa 


itO.2 


5.6 


39.1 


5.3 


3S.3 


5.9 


3.9" 


21.0' 


3.3 


20.7 


3.2 


20.1 ).\ 


NS 


19.1 3.0 


18.5 2.8 


13.2 


3.1 


i).6" 


Fitld <ork 


32.6 


5.^ 


3^.1 


^.J 


35.0 


5.3 


9.6' 


19.8 


3.6 


20.9 


3.1 


21.6 J.9 


'10.5* 


12.9 2.9 


13.5 2.3 


13.^ 


3.0 


NS 


Ri«Jlr.j 


3^.5 


7.6 


33.3 


7.2 


32.1 


7.5 


NS 


M 


3.^ 


1J).2 


3.1 


118 3.5 


NS 


19.6 ^.7 


19.1 't.o 


18.2 


1..6 


IIS 


Projict Vork 


33.9 


6.1 




6.1 


36.7 


5.7 


7.3' 


1^.5 


3.0 


15.0 


2.9 


15.3 2.9 


NS 


19.5 3.7 


20.1) 3.8 


21.5 


3.5 


8.8- 



oiiLi SKNincAffl r VALUES mm p « .05, • p « .01 level 



ERIC 



Table J4 



INTERCORRELATIONS OF SCORES IN mm nmm AREAS (TOTAL SAMPLE) (APISf 



Activity Area 



Laboratory Work (L) 






Discussion (D) 


-.36 




Field Work (F) 


-.03 


-.40 


Reading (R) 


'M 


-.05 


Project Work (P) 


+.06 


-.50 



-.38 



It should be noted that, in interpretinj these correlation coefficients, they are ipsative in nature 
and mid, per se, result in low negative correlations between the score in one area and those in the 
reiainins areas (for a randon score distribution over all areasT-values of -0,25 wuld be expected). 



TABLE 1:5 

VARIMAX ANALYSIS OF ACTIVITY PREFSRSNCE SCORES (APIS). 



Activity Preference Area 


Rotated 


Factor Loadings 


Total Test 


Factor 1 


Factor 2 


Factor 3 


T*n Vi n ft f V Work (li) 


• 57 


.25 


' .02 


Discussion (D) 


-.06 


-.90 




Field Work (F) 


.13 


.12 


.67 


Reading (R) 


-.91 


.09 


-.3'* 


Project Work (P) 




M 


-.08 


Percentage of Variance 




21.18 


18.3 


Biology Items 








T. hnrfl 1"nr*\/ Wnrk (\ ) 




.25 


-.02 


Discussion (D) 


. .01 


-.92 


-.31 


Field Work (F) 


.07 


.10 


.85 


Reading (R) 


-.97 • 


.02 


-.15 


Project Work (P) 


-31 




-.10 


Percentage of Variance 


38.3 


Zh,2 


20.1 


Physical Science Items 








Laboratory Work (L) 




.17 


.73 


Discussion (D) 


.17 




-.23 


Field Work (F) 


.^0 


.01 


,01 


Reading (R) 


-.92 


-.01 




Project Work (P) 


.'*9 


.66 


.Oif 


Percentage of Variance 


ifO.O 


25.5 


17.8 



65 



Table 16. Summary of Penang Results -- Activity Preferences in Science (APIS) 



raRMS 

(3-5) 



ACHIEVEMENT 
(Superior, High Average, 
Average) 



SEX 

(Male, Female) 



RACE 

(Chinese, Malays, 
Indians) 



I. ORDER F I E L D > L A B 0 R A T 0 R Y> P R 0 J E C T S).R E A D I N G^D I S G U S-S I 0 N 
(All Items) (Most preferred Least preferred ) 



II. ANALYSIS 
OF 
VARIANCE 



1. Significant increase 
in preference for 
Reading from Forms 
3-5 for Items and 
both subject areas. 



2. Significant increase 
in preference for 
Projects in biology 
from Forms 3-5. 



3. Decrease in prefer- 
ence for Laboratory 
from Forms 3-5. 



1. Superior and 
Average students 
show significantly 
greater preference 
for Laboratory and 
Field than Average 
students. 



2. Superior and High 

Average students 

(mainly in Form 5) 

show a significantly 

greater preference 
tiv iTojects ttian a vera {e 
stiififtnts, 



I. Reading preferred 
more by giils than 
boys; significantly 
different for All 
Items, All Forms, 
Subjects, and Forms 
3 and 5. 



2. Laboratory and Field 
preferred signifi- 
cantly raore-by girls 
than boys (All Forms) . 



3. In Forms 4 and 5. 
Average students 
have a significant- 
ly greater preference 
for Discussion than 
the other students. 

k. Except for Average 
Form 3 pupils, there 
are no significant 
differences between 
groups for Reading. 



3. More significant dif- 
ferences betwee'' 
sexes occur in i/C'i 
5 and fewer in F').;.n 
4. 



1. Chinese generally 
have greater pre- 
ference for Laboratorv 



Field , and Projects 
than other racial 
groups. 



2. 



3. 



Malays (and Indians 
in Form 5) have a 
greater preference for 
Discussion than other 
groups. 

Only minor differences 
between Malays and 
Indians. 



TABLE 17 

MS;;H SC0H2S AND F VALUES IN ACTIVITY CATEGORIES IH BIFFEHE.^^ FOHHS 

F 



CuTEGORY 


ALL STUDENTS 

N = 2l7i; 


FORH 3 (a) 

N = 785 


FOKM ^ (b) 
H . 692 


Mi 5 (c) 
N = 69$ 


(iif= 
1i1^75) 


(cif=, 
' 1;lif78) 


J;385 


Category 


7, 








J, 




m 

V 










laboratory Activities 


eft (I 






0 2 




1 1*0 


(\0 1 
Dvi 1 


in n 


NS 




7.6 


E7aluftticn ■ 


27.9 




Ilk 


if.6 


27.5 


^.3 


27.7 


^.7 




7.9* 




Class Activities 


27.3 






5.0 


2S.6 


^.7 


26i 


U 


5^*8* 


5'a* 


NS 


Naturs of Science 


19.3 




18.8 


3.8 


18.8 




20.0 




NS 


31.1* 


28.;* 


Tjicii*; Hole 




6.9 


35.5 


6.9 


35.9 


U 


37.5 


6.9 


' IS 


3icr 


19.5* 



Only significant F vJluea are rsported *p = 0,01 



"'J 



TABLE IS 



STANDARDS DEVIATIONS AND F VALOSS FOR ACTIVITY CATEGORIES IN DIFFERENT FORHS 



CATEGORY 


A 

Superior 


CEIEVEHENT 
Hirt Averai? 


e 


Averacre 


F 

Value 


ALL FORHS 




V»10^9 




*-352 






f/=771 




(df=2;2l69) 




■ 


SD 


I 


■ 

X 


SD 


I 


■ 

X 


SD 


I 




Liboratory ActivitiJs 


S7.q 




3.05 


58.2 


9.8 


3.06 


63.1 


12.6 


3.32 


3^.9* 


Evaluation 


28.3 


h,5 


3.1'* 


28.2 


^.5 




27.3 




3.05 


NS 


Claao Activltlts 


27.6 




3.07 


27.3 


'f.8 


3.03 


27.0 




3.00 


NS 


Scientific Inquiry 


19.5 




3.25 


19.6 


3.8 


3.26 


18.8 




3.13 


NS 


Teacher Hole 


36.1 


6.6 


2.58 


36.1 


7.3 


2.58 


37.'t 


6.8 


2.67 


5.2" 


FORM 3 




Hi* 569 










W=2b8. 




(df=2;782) 


Laboratory Activities 


58.6 


9.5 


3.08 


56.9 


7.8 


3.00 


60.9 


8.6 


3.20 


10.2* 


Evaluation 


29,0 


' ■ ✓ 


3.22 


29.0 


^.5 








3.0't 


10 1* 

Iw. 1 


ClasB Activities 


28.7 




5.18 


29.0 


5.1 




27.6 


^.8 


3.07 


5.9** 


Scientific Inquiry 


19.3 


3.8 


3.21 


19.2 


3.6 


3.20 


17.9 


3.7 


2.98 


11.6' 


Teacher Role 


35.8 


6.8 


2.56 


36.'t 


6.8 


2.60 


3't.7 


7.0 




NS 


FORM'* 




360 










^6 228 




(df=2;689) 


Laboratory Activities 






2,97 


57.6 


9.5 


3.03 


67.6 


10.9 


3.56 


'♦2.8* 


Evaluation 


27.7 




3.07 


27.9 




\ in 


27.1 


Kl 


3.01 


NS 


Class Activities 


26.5 




2.9't 


26.8 




2.9? 


26.6 


5.0 


2.95 


NS 


Scientific Inquiry 


20.5 


3.9 


5.'t1 


18.6 


if.O 


3.10 


18.3 


^.1 


3.05 


12.8* 


Teacher Role 


35.6 


6.'t 


2.5'* 


5't.8 


6.8 


2.119 


39.3 


7.3 


2.0O 


16.0» 


FORM J 




3'i0 






80 






N'= 273 




(df=2;695) 


Laboratory Activities 


58.7 


9.^ 


5.08 


61.1 


10.3 


3.21 


61,6 


10.3 


3.2^* 


7.1* 


Evaluation 


28.3 


^.7 


3.1't 


27.2 


^.5 


3.03 


26.9 


't.8 


2.98 


5.'t** 


Class Activities 


26.6 


^.6 


2.96 


26.0 


'f.9 


2.88 


26.7 


^.5 


2,97 


NS 


Scientific Inquiry 


19.9 


k,2 


3.32 


19.8 


3.'* 


3.30 


20.3 




3.38 


NS 


Teacher Role 




6.6 


2.61* 


36.7 


5.^ 


2.62 


38.^ 


7.6 


2.7't 


3.9" 



m SIGNIFICANT F VALUES ARE REPORTED ** p = .05, * p = .01 LEVEL. 



ERIC 



TABLE 1? 



MEANS, STANDARD DEVIATIONS AND F VALUES FOK ACTIVITY CATEGORIES FOR MALES 
AND FKHALbSC b/RC) ~ ' ' 



Category 



ALL FORMS 

i 

Laboratory Activities 
Evaluation 
Class Activities 
Scientific Inquiry 
Teacher Role 

FORM 3 

Laboratory Activities 
Evaluation 
Class Activities 
Scientific Inquiry 
Teacher Role 

FORM k 

Laboratory Activities 
Evaluation 
Class Activities 
Scientific Inquiry 
Teacher Role 

FORM 3 

Laboratory Activities 
Evaluation 
Class Activities 
Scientific Inquiry 
Teacher Role 



SEX 



Males 



W»1010 
X SD I 



56.8 
26.9 
26.7 
l8.9 
35.^ 



9.5 

k.e 

k.8 
k.O 
6.7 



A/« 36^+ 



36.k 
27.5 
27.5 
l8.5 
3^.5 



9.3 
k.3 
5.1 
3.7 
6.8 



W= 326 



55.0 
26.7 
26.1 

3^.8 



8.9 
k.e 

k.O 

6.7 



f/= 3?.0 



59.1 
26.2 

ze.k 
19.8 
37.1 



9.6 
^.9 

k.e 
k.-i 
6.5 



2.99 
2.98 
2.97 
3.15 
2.52 



3.1^ 
3.05 
3.05 
3.08 

z.ke 



2.89 
2.97 
2.90 
3.07 

2.^+9 



.11 
.91 

.93 
.30 



2.65 



Females 



W-1172 

X SD 

10.6 
k.k 
k.8 
k.O 
7.0 



60.5 
28.7 
27.7 
19.^ 
37.^ 



U=k2^ 



59.2 
29.2 
29.2 
19.0 
36.5 



9.1 
k.3 
k.7 
3.8 
6.8 



V=366 



61.5 
28.2 
27.0 
19.1 
36.9 



12.7 
k.2 

k.e 
k.-i 

6.8 



*/=375 



61.0 
28.7 
26.7 
20.1 

37.8 



3.18 

3.19 
3.08 

3.23 
2.67 



F 

Value 



.12 

,2k 
.2k 
.17 



2.60 



3.2k 

3.13 
2.98 
3.18 
2.ek 



10.2 


3.21 


6.0* 


k.k 


3.19 


33.7* 


k.7 


2.97 


NS 


k.2 


3.35 


NS 


7.2 


2.70 


NS 



(df=1;2172) 

72.3* 
85.3* 
23.9* 
8.5* 
30.9* 

(df=1;783) 

17.5* 
30.7* 
2k. 3** 

NS 

16.7* 

(df=l;690) 

61.5* 
21.5* 

6.0** 

k.8* 
16.8- 

(df=l;693) 



•ONLY SIGNIFICANT F VALUES ARE REPORTED 



p = .05, • p = .01 



ERIC 



CATS30RI 


CHINESE 


HALAlfS 
N=5^2 


INDIANS 
N=166 


F 

VALUES 


ALL FORMS 


m 

X 


SD 


I 


I 


SD 


I ■ 


it 


MTV 

SD 


I 


(df=2;2l69) 


Libontory Activitiefl 




10.6 


3.13 


57.9 


9.7 


3.05 


56.9 




3.00 


6.9* 


Evaluition 


28.3 




3.1^ 


27.2 


^.5 


3.01 


27.1 


H.6 


3.02 


12.7* 


0i&G8 ACUYulOO 


27.6 


5.0 


3.07 


26.5 




2.9^^ 


26.6 




2.9^* 

f 


10.5* 


Naturt of Scienci 


19.3 




3.21 


l8.9 


3.7 


3.15 


19.'* 


3.8 


3.21 


NS 




36.7 


6.9 


2.62 


35.7 


. 6.7 


2.55 


35.0 




2.50 


7.2* 


FORM 3 




N=5'^2 












N=70 




(df=2;?82) 


Liboratory Activitiw 


58. If 


9.6 


3.07 


56.5 


8.5 


2.97 


57.3 


8.7 


3.02 


NS 


Eviluttion 


28.8 




3.20 


27.5 


1 m 


3.07 


27.6 


li n 


3.07 


6.6* 




28.8 


5.1 


3.20 


27.3 


if.6 


3.03 


28.1 


if.l 


3.12 


5.9** 


Nitur* of Sci«nc« 


18.9 


3.9 


5.15 


18.2 


lf.2 


3.03 


19.3 


3.21 


NS 


iOACafi AUIV 


35.9 


6.9 


2.56 


3'f.6 






3'*.9 




2.'t9 


NS 


FORM if 




N='t5'i 






N=190 






N='f8 




(df=2;6cj) 


Laboratory Activities 


58.8 


11.7 


3.09 


58.8 


11.2 


5.09 


55.2 


10.7 


2.93 


NS 


Evaluation 


27.8 


'f.3 


3.09 


27.0 


k,k 


3.01 


27.1 


^1.2 


3.02 


NS 


OlABO ACtlVUltS 


26.8 


' • V 


2.98 


26.3 


k.k 


2.92 


25.8 

✓ 


^1.6 


2.87 


NS 


Naturt of Science 


l8 7 




3 12 


19.0 


3.9 


3.17 


18.3 




3.05 

✓ • ✓ 


NS 




36.0 


6.6 


2.57 > 


36.0 


7.2 


2.57 


✓ • ✓ 


7.8 


2,'f7 


NS 


FORM 3 










N=179 






N='ff 




(df=2;639) 


Laboratory Activitiee 


61.0 


10.3 


3.21 


58.3 


9.1 


3.07 


58.1 


9.2 


3.06 


M AAA 

5.9** 


Evaluation 


28.0 


it.8 


3.11 


27.2 


3.02 


26.5 




2.95 


3.9** 


Claso Activities 


■ 26.9 


^.7 


2.99 


26.0 


^f.3 


2.89 


25.3 


5.0 


2.81 


'f.3** 


Nature of Science 


20.2 


^.3 


3.37 


19.3 


3.7 


3.21 


19.6 


'f.2 


3.27 


3.2** 


Teacher Role 


38.2 


7.0 


2.73 


36.^^ 




2.60 


35.6 


7.0 


2.5^+ 


6.3* 



ONLI SIQIuFICANT F VALUES ARE REPORTED ** p = .05, * p = .01. 



♦er|c 



Table 21. Suimnary o'f Penang Data - Science Activity Checklist (SAC) 



I. ORDER 



II. ANALYSIS 
OF 
VARIAN'CE 



V! 



•ERIC 



•I 



FORl'lS 
(3-5) 



ACHIEVEfffiNT 
(Superior, High Average, 
Average) 



SEX 

(Hale, FeMle) 



(Chinese, Malays, 
Indians) 



> 



CLASS 



SCIENTIFICINQUIRYX EVAIUATIOK \ LABORATORY 
ACTIVITIES / ACTIVITIES ^ ACTIVITIES / ACTIVITIES 

(Host traditional; 
least inquiry-oriented) 



> 



TEACHER ROLE 
ACTIVITIES 

(Least traditional; 
most inquiry-oriented) 



1. ' Significant increase 

in traditional 
approach to Labora - 
tory , Scientific 
Inquiry , and Teacher 
Role (that is, sig- 
nificant decrease in 
inquiry) from Forms 
3 to 5.) 

2. Decrease in tradi- 
tional approach to 
Evaluation and Class 
Activities (that is, 

• an increase in 
inquiry from Forms 
3 to 5'.) 



1. L aborat ory seen as 
significantly more 
inquiry otiented by 
superior than by 
average achievers 
(All Forms and 
Forms 3 to 5.) 

2. Teacher Role seen 
as significantly 
more inquiry orien- 
ted by superior 
than by average 
achievers (All Forms 
and Forms k and 5) . 

3. Evaluation seen as 
significantly more 
inquiry oriented by 
average than by 
superior achievers 
(Forms 3 and 5). 

4. Scientific Inquiry 
seen as significantly 
more inquiry oriented 
by average than by 

N^superior students 
(Form 3). 



1. Boys have more 
inquiry oriented 
science than 
girls (significant- 
ly so in Forms 3 
and 4, and for All 
Forms in at least 
four out of the 
five activity cate- 
gories) , 

2. For both sexes, ge- 
neral trend towards: 

(a) more formal 
type of instruc- 
tion in Form 5 
and, 

(b) a more similar 
classroom envi- 
ronment in Form 
5 compared with 
lower forms. 



1. Chinese tend to 
perceive (signi- 
ficantly so at 
Form 5) science 
instruction as 
mora formal and 
traditional than 
the other races. 

2. Malays and Indians 
seem to perceive 
science instruction 
as more inquiry 
oriented . 



